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This invention relates generally to imaging devices 
and particularly to optical systems for imaging devices. 
A wide variety of imaging devices are available 
5 including cameras, telescopes and microscopes as examples. 
In many cases, an imaging array is integrated with these 
optical devices to record an image produced by the optical 
device . 

Sometimes a zoom lens is provided to enable different 
10 fields of view. For example, a narrow field of view and a 
wide field of view may be obtained by the same zoom lens. 
W Thus, the zoom lens may selectably produce an image with a 

I narrow or wide field of view. The image from the zoom lens 

y may be captured by an imaging array at the same time it is 

Id 15 viewed by the user through a viewfinder. 

^ However, the use of a zoom lens results in 

O substantially increased cost for the imaging device. This 

is because of the relative cost of the zoom lens compared 
to fixed field of view lenses. Zoom lenses are more 
20 expensive to manufacture because there are optical moving 
parts that may increase the need for precision components 
and mounting surfaces. 
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Thus, there is a need for an imaging device which 
provides for different fields of view without incurring the 
cost of a zoom lens . 

Brief Description of the Drawing 
5 Figure 1 is a schematic depiction of one embodiment of 

the present invention. 

Detailed Description 
Referring to Figure 1, an imaging device 10 may be a 
digital camera, a telescope, a microscope or other imaging 
10 device. The viewer, indicated as E, views the received 

images through an eyepiece 32 that may be part of a direct 
viewfinder. A focus screen 30 receives an image from a 
relay lens 28. 

Two different optical paths N and W are utilized in 
15 accordance with one embodiment of the present invention. 

However, in other cases, more than two optical paths may be 
utilized. 

The first optical path N includes an optical system 36 
having a shutter 12, an adjustable focus, relatively narrow 

20 field of view lens 14, and a mirror 16. Instead of using a 
spherical lens as the lens 14, other optical devices 
including a flat or Fresnel lens may be utilized. A fixed 
or adjustable focus manual lens may be used as the lens 14. 
If an adjustable focus lens is used, it may be a manual or 

25 autofocus lens. 
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The lens 14 provides a relatively narrow field of view 
and may be moved along the optical path N to adjust its 
focus. The image from the lens 14 is reflected by the 
mirror 16 to an infrared (IR) filter 22 and an imaging 
5 array 20. 

While a digital imaging array 20 is illustrated, any 
recording media may be utilized including conventional 
film. The imaging array 20 may, for example, be a 
complementary metal oxide semiconductor (CMOS) sensor or a 

10 charge coupled device (CCD) sensor, as two examples. 

A second optical path W includes an optical system 3 8 
having a shutter 24, a relatively wide field of view lens 
26 and a beamsplitter 18. A fixed or adjustable focus 
manual lens may be used as the lens 26. If an adjustable 

15 focus lens is used, it may be a manual or autofocus lens. 
When the shutter 24 is passing light, the optical path W 
provides light that is reflected by the beamsplitter 18 to 
the imaging array 20. The beamsplitter 18 may be a 
parallel plate or cubic beamsplitter as two examples. 

2 0 In one embodiment of the present invention, only one of 

the paths N or W is active at any one time. That is, the 
state of the shutters 12 and 24 may be controlled by a 
control device 34 that may receive user inputs. The user may 
select either a narrow or a wide field of view. If the user 

25 selects a narrow field of view, the shutter 12 in the optical 
path N is opened and conversely if the user selects a wide 
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field of view, the shutter 24 in the optical path W is 
opened. However, in one embodiment, only one of the shutters 
12 or 24 is opened or passing light at any given time. 

The active light path N or w provides light not only 
5 to the imaging array 2 0 but also to the eyepiece 32 for 
viewing by the user. In the case of the light path N, 
light is reflected by the beamsplitter 18 to the eyepiece 
32. In the case of the light path W, light is passed by 
the beamsplitter 18 to the eyepiece 32. The beamsplitter 

10 32 may pass 50% of the incident light in one embodiment of 
the invention. 

The screen 3 0 may be used in a manual focus system. 
The lenses 28 and 32 adjust the resulting image for viewing 
by the user's eye E. 

15 Thus, a dual channel system enables the user to select 

either a narrower or wider field of view. The images 
captured through the selected optical path may be recorded 
on the imaging array 20 while being viewed through the 
eyepiece 32. In this way, a selectable field of view may 

20 be obtained without the need for a zoom lens. In 

particular, a narrower or wider field of view may be 
selected without the need for moving lenses or optical 
systems in some embodiments. 

As an example, the imaging device 10 may be a camera 

25 and the lens 14 may be a macro lens for close-up viewing 
and the lens 26 may be a conventional lens. As another 
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example, one of the lenses 14 or 26 may have a different 
magnification than the other lens 14 or 26. Whichever 
optical system 36 or 38 is selected, the captured image is 
available for viewing by the user indicated at E at the 



While the present invention has been described with 
respect to a limited number of embodiments, those skilled 
in the art will appreciate numerous modifications and 
variations therefrom. It is intended that the appended 
10 claims cover all such modifications and variations as fall 
within the true spirit and scope of this present invention. 
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same time. 



What is claimed is; 
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